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[0 0 4 3] ±i^®»^iso5®g^T'ii. mmm 20 
<z> x\ %®mm 1 1 <^®«^tc £ 5 - 

ttfcK «M1 1 Sxy^>$rfsiBBc: 

[0044] #8fcSr*D2/ya>BWfcK12®ll 
*©ftfitfi# 8 a t %RJ: 2 5 a t %£TF £l&-5 <fc"MC 

BI©#*)l£«fcy=W£<fcy, #J;Ui3. osgg^fc*. 

IKi 2£££fcitfcifcfg®m3. OSATfc&U, ffiSI 
®fsfc«/f*SilRl 3*g^StvS. 08K<z>g# 

[0 0 4 5] 03(7) (1) loo*1-<fc-MC, SSiaSOltC.}: 

BSBSTJ»3»fl«l4±tc Mffl8milh&. 40 

y 3>s«fcigi zh^t^mmmaki 3 

fc*ttLT2»CJg«l/r*>. £&mVX4M&±lZ 

[0 0 4 6] mo (2) Kjb**J:?IC SUHf 

^©I^^CjJEfcBSfiiSffil 1 3#Jg>J&£*VtWC*> 

tM&Zix. £ ewc-^CDifc^XvC V DgeffcK l 5 
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[0 0 4 7] ±iBSUift&§$l 1 3 Mxtf. BSfS^fc 

Sr^>ya>SWfc8gl 2Hu ft^5:iSA3^Zlii(C 
iot, S£3f5«J:yffl^Tv^i/ya>®fffc^[ (ifcfl®^ 
#4. 2) fC*fLT, 2. 8J£TFtCfc.53£:$:Sgi8LT 

ya>«ffcBll 2 tc-to* i:, HSMfcftm 
3. 0KTtciBS8«Wbdn«ii:fe*«^#tt 

[0048] *jci«*s:*bs/ y a ymrnvtmism 
z®MLxfrtz. *mi<nm&<mmx'\ts mtumz* 

U «*«r£&2/ y a >BWtK&J»«Lfc. tt®09i: L 
T, «*S*&S/yn>BWfcBtS:y5XTCVD (CV 
DteChemical Vapor Deposition ©«&-e&5) &JCJ:o 

xm&Ltz. 

[0049] ^^mmoymmxit, mti o±izn 

3 0 0 0 r pmT'[iBg-r££«l 0(D^«S^Kl 
1±IC, SOG (SOG&Spin On Glass tf)B&T*&-S) 

?r^«^K 1 1 ±.<D±m\Zjm. S O GaHlt&gtitt- 

s. *<m. *rz.7*fi^x. smz^ts 

mi 5ox;~2oot;mv ±E*a7tt3 5 or 

~4 5 0Trc*3 0#~6 O^ff t>. 

[0 0 5 0] JfcRMfcLT, ft«**tj2/ya> 

BWUKfe^5XVCVDj5SK:j:yrt«Lfc. 
frl*. flIAtf. $fcK^Ufc3»»«r**fcv\*/y3:/B* 

H 4 ) £-mtr.mk (N 2 0) i:^ (N 2 ) iitcx 
^> (C2 H 6 ) #XfcftI*.6£fclCJ:U. «*fe*t» 
S/U3>«fURS:BHIILfc. -eoft^iSSti, x^> 
(C2 H 6 ) ^XO^DStCJ: yffifi^Lfe. 

^^-r^^p^^^-^s sow, gm-±-7#(D 
agtt4 0 0x:tc|g^Lfc. 

[0 0 5 1] ±IB^XvCVD?£{C«i:€)ft^5:^t/ 

ya>awfcBW)«ii!tr»i. ma&sw79x?&m 
M#mz y, «w«cj«fi-r*K«fc*tf ^ y 3>gfftK 

[0052] mz, %wmm (^«ry-^x-f 
±ic75X^cvDaic±yfiS!i^m i &£^ 

3>SfftK$:Xy^>^bfc#^, fe^u^stcky 
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y 3ymwnxy*>mm<D®g$m&&zm* 
tz. *<Mmm4\z&vm}-?z. art*, m&izx. 

nymmfom^L. o<mm&mm&mt.<?>n 

[0 0 5 3] H4Ca**J:SlC ^^CVDSICJ: 
»Jj«Ufci"J3>WUI (BWDHTC*-*-: P-S i 

o) I*. ^mamt<omBKss^5<&^ ^v+yf io 

#t»i/U 3>gffbK (BWOWT?**- : C - S i O) 

y, ^mbz-st&^isvayffimoiimwm*. 2 20 
«fcy%/jN$<^ofe. 

[0 0 5 4] ftlC, *»^©^^«lCfiMDSlQ6© 

*. 05® (1) ±gswf«8ti8i 1 3 zimvm 

(2) T?tt, ±l^®$fi^Kl 3 &@Bfigf!g*3J:t»UI 

[0 0 5 5] 050 (1) {^-TJ;e)»C, g«2 0±lC 
*l(Oi«2 1*l9g|«an. -t©»l©iSMl2lS:«-5 30 
#m:£l©#tiMttUlt3 l*W^$nTV>T, $e>fC 

*©±icm 1 ©jBRSr^bs/ y 3 ymm 3 2 *g^s 

1 ©#W^3 1 IClfl 1 0B3SS 2 1 1 <m 

mi 0y"^^2 zmy*f7.Ty*M&%JuT-m9tet\ 

[0 0 5 6] s&c »l©D8RS:TO£/y3>IMbl!l 
3 2±lCtt, ft200|2 4jmBft£tU *©JfS2©IB 

U2A tzttwrnzmzomifflmms 3 jwaaatix 40 
wc, ae>«©±KHiS2©i»ais:-^to*/y3>awu!t 

ftzommmms 8.c*52©Bj»2 4fcaMN&»2© 
msfL2 sim&zix. wm2omffii2 5<omiz 

[0057] ±1805© (1) \z^)wmht=mmm 
fflmzG+smmmx-fc Mmmm\ mi© 

GWmm3 1 iimi©^5:-^tf2/y3>gEftK3 2 

i:*^*«Sifsm &&vm20>mwmm3 3£ 50 
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*2©U8»S:*tiS/y a>gffl$l3 4 J:*e>&saHR& 
8lgTi©£a*vcv>5z:i:*^ tfefe©*«i^Li:tc 

4. 2) fc«»Lfcfc©J:yJtW»jWBv*&©fcfc 

So 

[0 0 5 8] o*U, t/y=i>gKfclg{i^«:^ri: 
tti/'Ja >BWfcKJ*SSR«f©^|*»S:^%»** ttW 'J 

=i>MtlU: y %»itaM*««fiSv%=b©i:ft«^e>-e* 
*. a&Kjan&^tos/ya^aMfcKtt. *©bw»k* 

Xfttf8 a t%e*±2 5 a t %0tT*Ml"CVV&rfc*» 
«©JtMmtft*©3ttft(CJ:S#. «ittf 2. 

o~3. oss^a*. mmmmvmmmit 

WHS. OJWTfcfcoTH*. bfc^oT. *$*8filg 
3. o«Tfc&»A (SSSS^^Sfili^^ifca*!, 

^sciticfcy, gBMUBis^i^iais^StfflSsa 

tu ^^fji@^©^^ISS©^©fSLbi^e>ti 
*. ttz, ^©^*&±IB©<fce>K88£Lfc3Ii& 

[0 0 5 9] fcfc, ««IMiKS:xy^>^*||Bc 

K *tife«LT4^»»4at©lfilH»cMv^*K ±15 

mmitzzsiz, mmtimma>tmwm\*3. ourt 

[0 0 6 0] 050 (2) lC^-t«fce»lC, S®4 

o±icm 1 ©^gnfiBsts 1 jWBftatiTv^x, a e>ic 

*©±fc»l ©«*«:*&$/ y 3>gtftJ&5 2jWg#a 
ftTWS. *l©«*S*t»S/ya>Wt«5 2 4:*l 
©;£Mig? 5 l fciim l ©«4 1 ftftfttetu *<Dft 

&\zm ©S3f«4 2 jwaaatvcv^*. ±iami ©^ 

Sr-^toS/y a>SMbM5 2±C»*» 1 ®BI4 2 S:®e> 
2 ©^ib^fe^K 5 3 , 2 00S}i*:^tf 'J a >Stfb 
K54, 03©maMR5 5.-ff3©tf8R«rfr»S/U 

[0 0 6 1] ±8B»2©#8HSr*tfS/y3>ifcfUi5 4 
tm 2 0^^S^K 5 3 4: tcti, mi ©iSf«4 2 icgiT 
**10SSWJL4 3*9B«a*u ^©mi©S5^FL4 3 
©rtgPK:ttmi©^y4 4 jWR*SftTV»*. 1130 

*»«MJS/y3>i»ftiK5 6 4:m3©^a»eiiiK5 5 
ticii, *2©»4 5jwgaatu -e-©^gptcmi©^* 
7^4 4(cg^i-sm20gsjg4 6«9»«atirv^. 

mi©^^4 4 4:m2©B36S4 6fcttH*fc^ 
*an&%i© , r*oT i bJ:v\ 

[0 0 6 2] a tie, «3ffl|»aRSr*to5/y3>«fU)t 
5 6±{Cli, m2©I3KS4 4$:Se>, ^4 ©^«8i$fejilg 

5 7 tm4 c908R«r«ms/y 3>shuk5 8 tamo* 

JidtiTv««. z:©m4 0^^tf^ya>^fbK5 

8 t»4 ©^«?fii^ 5 7 fcfCtt. ^2 0BSS4 4 tC^ 
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r*»2©85l»L4 7jWB«Sft. ^2©»4 
[0 0 6 3] ±iB®5<D (2) fCJ: y»Wibfe«WW>li 
(DGWmm 5 l fcHSl ©KSRSrStfS' U 3 >SSHtK 5 

«Kfi^K5 3 fc*2©K»fc^*/U3>lHUJt5 4 
*&&6*imMllt. S«fct;m4(D^«aiJ^[5 7i:m 
4 0tf8Rfc£tr3/U u>^ftK5 8 £*>£fcSiftJi$8fi 

W3mmmmt$j\z. m&%ffimmt\z&mm<7) 
ttrnz-stfa^vaymtm (ttm&=4. 2) 

[0064] */vzjymm\*Bm*i&iz.t 

*Jfc0<8 a t%&±2 5 a t%gllT***VO 

0-3. ogKfcft*. «mHMK®tiMffl* 

3. ojstrfc&y. fB»^ni«fiii*«3n 

[0 0 6 5] *W««&x**>y*<&|BBC, 
t&HHLfei^lc, ^?e«DitgSWi3. O&Ti: 

[0066] xmin^mmomkm&zek 

rswrr*. ae-m, iMemm^tzmMmmz?* 

[oo6 7] metz&tj&tz. mwiamm (bbc& 
•f) »»fti/^fifi6 o±izmwmm6 1 t^s^© 

miM9nAwincj:v. 5/U3>*fmB2Mw»a 

INK6lfclcngft6 3fcjR0»-«. ?fcwT*, iififcofiS; 
RtHfifcLT, 09*tf*^v* V>*fcJ:»J, BSSSI6 
3 y r * 6 4 * ? 

UTCMPtCkU. 2/'j3>IWbBI6 2±«)^ftii!» 
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acs<U7**ji/jf e 3 &:frOTBB88&flWfo>e>&s3i 

1 CQg3$86 5 

[0 0 6 8] fcVVC, M^-^vXTCVDSfCfcy, 

±Msm i ©s^s 6 5 zttvmzimis u 3 >gHtji 6 

2±lCgfb£/y 3>K6 6 femps-t*. 

[0 0 6 9] ±iag{bi'y3>K6 6±^lCD 

^^e^8 1 m«jK'JTy-;i/x— fMR at 

St@£=2. 7 5) T3g)8t5„ £*>IC*CD±IC3I1C0 
10 fi8R&^t»S/y3>lMUK8 2«:Jgrt1-*. Ml® 

fleR&^s/ y 3>gjfbK 8 2 w, wztm&tz sat 

%~ 2 5 a t %gS^tf4j<DT*& y , #S L < 

1 0 a t %~ 2 0 a t %g^t?*>CDT*&o-C dZ.T* 
1*2 0 a t 'J 3>gffbK 0tSt®$5= 
2. 7 0) TygfifcLfc. 

[0070] &wc, its© us** h^fc&ffitcj: ym 

20 > (®5^r-f) 5: M»CJ»aW*, -?•<£> 
*t?S/U 3>BWfcBt8 2 <Z)*8»8*§!BI8 1 ^17 

?y?LT. mmie 7 

[007 1] 3<7)X^^>^T*l^ l/^X hKtt^ 1 CO 

Brnz-sto/v ^ymms 2 srx^^^y-rsngtcx 

y*>$*7**©WB8:*fcU *S1 CD^S»^|g8 1 
fcxy*->$r**PRK:tt. WI*lCxv^>ysnTI»* 
3*1*. HlC0^iS^fi^8 l%x>i/^>^ 

30 >v^>^V7.^C0tSli$:^fc1-. Jfcfe> x«;^>^C 
l/^7 WK*^$*l*fc«?), X«v^>^C0 1/^7. h 

[0 0 7 2] 7^(C, ±MR1 ©«*S:*tfS/y 33/gWfc 

r 8 2 ±{cg§gg?L 6 7 zm^ttfmKM 2 o>mffl*m 

K8 3?:, «jL«aKUTy-;i/X-f-;MBI («Atf. it 
E«^=2. 7 5) "CJBtfWS. «VVR m2C0^«S»iS 
^8 3 ±(C^ 2 CDSQR&^tfi' 'J 3 >SHfcJS 8 4$:^ 
^i-S. ZICO^ 2 ©|»RS:*trS/ 'J 3 >SMfclR 8 4 tt. 

8 a t %~2 5 a t "/oSS^^COT'fe 
40 y, U< 14^$: 1 0 a t %~ 2 0 a t %gg^tf 
t;CDT**)pT, ZlZlT-li 2 0 a t %<D&m*i£$ii/V 3 
>®KtR (mis; itgim^=2. 7 0) Ti&&Lfe„ 
3co«ke)lcLT> JtfiSSiSB®i:0agS:^t?^y3>SMfc 

[0073] ik^x\ ^<ow7sYmmm\z^m 

2 co^&^-tf i/ y 3 >SM 8 4 ±IC \s*37. hK (0 
50 i/'xhRfcx^^v^lcfflvvx:, m2©^$:-g- 
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t? 1/ U 3 8 4 2 0>*tMt2lllK 8 3?:i-yf 

So 

[0 0 7 4] 3<DX>y^>^T*ti, b^X Hgttfl20> 
^Sr^t/S/U 3>&ffcl&8 4 S:x>y^>y-rs^cx 

^x^^y-ta^icis, fin*tcxy^>yatiTi»* 

*<Dfc&, «2<D««lfiB«8 3«:Xvf->y 
-fSISSfCtt. K52©«jRSr*tf2/U 3>gfffc)g8 4 #x 
y*>i^**©«ttB«:*fc'r. *fc«*IHl6 7«:mjc 

xwtdiHca. m 1 ©ubm^&s/ u a ymm s 2 

[0 0 7 5] #9xtf^'y*U>^c«fc»J, ± 

IH^TL 6 7 i:±|gg3^i 6 8 <Z)#|*!®{C;1 U 7 * 2 ;i/ 

.y * U >^IC J; »J«S:iM|LTS/- KMSJB«l/fcflt, 
09*.tf«8M y J: »J, ±SBg§^L6 7 £±geBBf« 

[0 0 7 6] CMPCfcoT* ±13^205^ 

y 3 ymm 8 4 mzjmz *,t=&&%m&*. 

*D2/U3>»fU|8 4tt. CMP*K:fflW*hyACfc 

Ji6 9 fctf l/tlH*e>fc*»2a>flai7 0;W&*3*u 
83M3L6 7<DftfflZ±SS/VJT**>U86 9 ZftLTffi 

[0 0 7 7] ^IC, ^&^>U3>SMfclSW)Xy^ 

[0 0 7 8] v^Kn^xy^^gfcM 

lc, xy*>$r#*K:c4 F 8 (««&?5Kfi*m«l 2 
seem) £-g&ffc8»S («|&«Efc5»m«l 5 0 s c 
cm) i:7;i/3> (ft!6ttfttf0|;U£2 0 0 s c cm) 
tm^\ BttB/^-fcl. 6 0kW, £;*j&5. 3P 
a, |S8aBltS:15TCfCttSUTxv^>irtoi:fcffo 
fe. ?®|gj& t^*®i/U3>gff»^x^^>^JnX 
-e#e>tlTV\fcx»/^>i^iS=4 0 0 nm/^J/U 

^l/5©80nm/^l:4ofe. ZlJUi, j§#tft5T* 
it+Zi)\ *M Kxy^>ytfAU{C< £ 

[0079] ±mmm<D-?y*bay*y?yymm$: 

mztztbiz. ikv>£5tetaoc&fc%:&^tdisfc. torn 



(9) ^^§2 00 1- 44 1 9 1 

16 

Ukm>-mt UTtiU x«y^>^xtCC 4 F 8 
IWHb&mK7 seem) £7;t/=f> (fttttUbWg 
Ali20 0sccm) ttm (&$ffl5M&m*.tt3 s c 
cm) ilSrfflVv ffijD/^-Srl. 6 0 kW, 
5. 3 Pa. g®Qg£l 3(DiKIX& 
mzrx.v*yyZfi oftgg. 3 5 0 nm/jh0if 

^>^5iS{i3 3 0nm/^T*fe»J, ^*i/'Jn> 
io ^t^x«y^;/y^£{3:£;/,£;-afce>fcvvi®i;fco 

[0 0 8 0] *£T\ ±IBH^®v^* huyx.y*y 

x^^>y^(cc4 f 8 mms$mz.\ii s c c 

m) £7;t/3> (gjj&Mfi/WJAtfl 0 0 s c cm) t 

mk (m&%i&wtx.\si o o s c cm) t£Ev\ m 

20 ftt/TO-fel. 6 0kW, E^3$:5. 3 P a. 

£ 1 5"ClCf2jrrs„ 3©*Et*ffK:Txy^>yS:fT 
ofe^ 3 50nm/^©x>v^>^y5^>We>tl 

[008 1] Bg©ftcc*ff i: brti, 2MSm6tm?¥ 

C 4 F 8 («tt8HbV«iLW7 seem) tT;i/=T> 

(«*&sKfi*m«4 o o s c cm) tmm 

AWIX-lil 0 s c cm) WMV-TViy-Z 
30 1. 8 0kW, RF/W7^!7-t:l. 2 0 kW, x 

v^yvmmwmh^. op a, s«ias&o-ctc 
[0 0 8 2] *fcgij©iirr^fri:LT{^ a-^Wi'n 

hP>^PS (i^^TECRi:v^e), ECRliElectron Cyc 
rotron ResonancecDBg) ^"^Xvxyf-^^gSrfli 

w ziyryyxxizci f 8 («*S«ai*m«5 s 

c cm) tTJl^y (m^W&fm^iil 0 0 s c c 

m) tmm mmMtmun seem) 

mOnV-^C-Srl. 5 0kW, RFSUTXJty- 
40 S9 0 0W, xv^>^8«SW)£E*&l. OPa, 1 
«i§S5:2 0TC{C|a^L/f-. 

coo8 3] ±iasni^frii-HWT«>»j, ±ig&mcBB 

[0084] ±l2^^S«SSi*StT'li, JH l om. 
*fe*t?S/U3>IMfcK8 2li, Hl©*«»^K8 l 
Srx^^^yinx-r^cvx^ 4: LTOiitB^fe 
U JB2©«a5S:*CfS/U3>»ft«8 4li. ^2(D^ 
«6^1g8 3 ?:x«y^>^JnX-r-5ie{CV7>^ ^ UT© 

50 S©-aiJi:LT«.53.i:*^ti:^oTVNS. ZKDie) 




(10) 
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icssi, mznsgfizittii/vnymmsz. 84# 

[0 0 8 5] JJB^^HT'^ JB2<Z)SXft6 9#g 

1 , * 2 (DUffimm 8 1,83 JC&£*lfc£i3S§££tf 

ssufe. z<D*5*ffikZ'& mu mzvmwmm io 

8 1, 83fc*l, J(l2©i»««^tfi"j3>SWfcl«8 

2, 8 4^e>*S«tSB«Sil8i8 5©«3l^li, £T 
2. 7-2. 8©tmT*«I^SnT^»J, raMBSST* 

sai»ra©ie»ii^s^=b 3 . o zt&fo \ 

[0086] 

BW*S«Sfl^«^©T% flWMWR&x**-:/* 
ilLTM^SZiltfT-^So 30 

[0 0 8 7] *m<mmmm0mm&z*ti& 
k«:j8jw-s©t\ immtm&iz&>}, zoum 

K^ffili^tc «fe 5 - *?*watt& z £ T£ S 

#7*£6. *LTX>y^>yv**fcUT#^k^£ 40 

[0088] *«w©^^«{cj:n(i. mmmm 
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3>|jtftJ|*tC^££tKLi:tC<}:U, 

u 3 ymmmmm&m.*m> 

•30, Jtfi®|5#{&^Ki:&oTV^ 0 LfctfoT. it 

[0 0 8 9] *^®4^<*^{B(08St^SSK:«k*ilS. 
^^cioT^SSi^tc^&^fri/y 3>SMb 

B$K79:^*xrCy*f1sffi«:3fctffcV*©T% ^$ftfef# 

££*>iz. +ft*9m^1r&Wgmzimrirs>z.£tf 

x SfiSHcx y ^> V £ LX% v \* 3 £ 
#TS*. *LTa:y^>yv**£UTfflV^|*8g£ 
#tft/U3>gHblK5:abTfe^T : fe> ffimpfttfBI 

tt£:7n -fe x v- fcSfcfc-r 5 d £#T# 5. 

[01] *^O^pfe^Ki:€a)5Bg^c#vbS^ 

[0 2 ] u 3 ymmnmkoYStemsm 

-£«;li:0>BBe&0T*&S. 

®3] *^®soi«s^&fflv^^M^-r» 

[04] S/U3>BWl^xy^>i^©ffl|)KiErl6rtfe 

[05] *«W©iN»i*^®c^bSia6©^J!l©-^!l 

[0 6 ] *5§^©^^S©5St^{C^5HSfi© 

[07] ^gl$:^^m^Wi®0T'fe-5„ 
[^©SWSl 

i i-mmmm. 1 2-^sr^t/^U3>swba 

13-aii^iK 
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(54) [&w<D%m ftmmm±*<Dtm*&*£xpmw&mii*<Dm&m 



(57) imm 

tt-E-OM+©8 a t %J£Lt2 5 a t %\>XV<DWm*^hj 



<i3Ht*te8& 



mxm i ] mmtmmf 

[fg#JS2] aWEK3R*^tr^'j3>»fla(l»4. BI+ 
O1KM0(8 a t %Sk±2 5 a t %£rFT&£;z££ft 

mtrzm&m 1 Kttosuifettst. 
nmmaW&iiik. 

o GmmzmisLTMtfLT 3 n «t*»a t-r*«*s 3 

5 ] *HE0as*£tr-> U n ^fld*©**© 
K3KS«t8 a t %RJb2 5 a t %&Tfttj:^^o\Z^m 

t % z t ft sbs 3 nmvmmsmmomm 
am, 

mmmmmf 
si. 

<D&tmm&8 a t %£U:2 5 a t ^KTTfe^Ct^ 
ct o TricUM" SIS £ C £: *&Wl ft 2>*m 

irnxm 9 ] nmsm&stiS' u =3 >WMMimm s 
o G^^m^i LTM&ttz z tzttmttzmxm 8 

m&s 1 0 ] aaER3R£-&if u =1 >mm<Dm* 

<D&immtf8 a t %W±2 5 a t %OT<h&3=fc3 Kifc 

itr 3 c tzftWiftzm am 8 @2«©*##g«©§s 

[0 0 0 1] 
[0 0 0 2] 

ifi^, ¥ilM«IHllII»©IM*«©G]±K 



(2) #^2001-44191 
A^m* (1 9 9 7) ft^JllfdJlCcfcoTfg^S 

[0003] ±gB*«tt«K*lnii-r<&K:tt->U3>» 

(1 9 9 8) ^toJ3«toT^$nTt^o SOIfflV 
[0 0 0 4] -tLT, E*l6Ttt, ^(D^D-tX^ 

1J400 xzskt n t^e>, ±I2-> 'J =1 

7> (S i H 4 ) (#J;t«l 0 0 s c cm) £— 
&m (N 2 O) (0fJx.«2 0 0 0 s c cm) (N 
2 ) (#lx.tf 1 0 0 0 s c cm) tS^XvCVDi 

w. s«*'t^oiafic*4 0 o*ctKjeuTv»fc. 

[0 0 0 5] 

^»S«^itffL, JffSttORtok* (*>L<«Btiit£ 
[0 0 0 6] L S I ^ig!ScDgS^Ig-e-> 

cvD^(cj;OfiaK^ns„ L^L^e>, X7X7C 
vDftfcj:0'>'j3>»ft«*riait-rsi»Kffl^«R^ 

l:->7>^SfflH5CVDttm *fl:JW»c— »{fc- 

gm&m^Zo Stfh7Xh + yy7> (TEOS) 

* ffl ^ -2. c v d m-citmm *m i» -5 w t & o t 
1^3. 



(3) 



#112001-44191 



co o o 7] mmtmm±\z&z>m&(D~>>) a >mtm 
®.mx\t, mwmmmmx^mimm&mtimit^n 

2>. $ P&EPJll]^# J ^^X«^^1' 5 >#<Dffl'®t£ 

[0008] 'fcik&iom^t>nxgfz?>>fz 

7->\i7Zf7>7Zm^tz7)lS.-VLm%kX\*. 07CO 
(l) \z^t^o\z. S1£l 0 l±Jc^l©E^i l l 

i©y'j3>sftii i 3«^nxi^. ssico-> 

U a >BMI H3^«i ©*«B*&»l8i 1121:11 
COlEi&l 1 1 1 KiTTS!?! 1 <D&mi 1 1 4^J5££ru 
^-COfjS 1 C0^?L 1 1 4 COftgBfCtefg 1 C07^ ^1 15 
&9 >tfXT>&Mtb&/uXBJ$.2nx^Z>. 
[0 0 0 9] »10->>j3>»ftjRl 1 3±fC 

a, ^2®gB^i 1 6fiWf&zn, *<nm2(Dmti i 
t> *-co±icff! 2 © -> u 3 >»fiait i i 8 jWbjbks nx 

lr>*. m2<Di/i)3>Mimi 1 8frStfl2CO*t8*fi& 
l&l 1 7K362©E*1 1 6K:af*«2fiDS5ttlLl 1 
9«SKSn. *-©£2©«ttftl 1 9COrtgi5(r^2 
coy 5^1 2 0#*>^Xx>*«»i^TJ§M£;£ftT 

[0 0 10] «^V5/>E*Tt4. EI 7 

co (2) {c^-r=t5t, as«2 o i±KjBiow«tt» 

JK2 1 ljWgJdtSnT^T. S5C"?-©±K:JB105/U 
3>BWia)t2 1 2«StlT^5. JBlO'>U3>l 
ftI2 12t«l 0>*rt»fifftjR2 1 1 Kttfg 1 ©«2 1 
3*«»j*Sft, -t©|#3g&fc£l©iBR2 1 4 n 

e^2 1 4%mom2<Dmmmmm2 1 5, *2©->u 

n>S?{bM2 1 6, £3®4rtt«HMJt2 l 7, fg3©-> 

U3>M2 1 8i>m\zmm^nx^?». 

[0 0 11] ff§3©->Ua>&{t$l2 1 8<h!g3©W8l 
®&m2 1 7tlC«. fg2©fg2 1 9#J£/£$n, -^© 
rttfCjg2<7)Eflk2 2 0«^nt^5. Sg2©->U 

3>*<t«2 1 st'&2<nmmimm2 1 5tic«, $ 

2COffi^2 2 0 till ©13812 1 4££tt*5rf 3311© 
»^?L2 2 1 jWBfifcSft. ^©fg 1 ©«|S3L2 2 1 C0F«g 
WfcttJSl©:77f 2 2 2j&*»j££nTlr>*. 
[0 0 12] $e>(C> 3§3©v'Ja>g!{fcl8£2 1 8±K 

a, ^2coe^2 2 o&mo* &4(Dmmismm2 2 3 

tm4co->'jr3>^t^2 2 4t3&»MBC«!JHSnTV» 
*. ^©»4©->'j3>KfldR2 2 4t*4©^T«|fia 
£ 2 2 3 itC«, Jg 2 COiBgg 2 2 0 KitT-SIH 2 O&ffi 



JL2 2 5#^J&£*U -eco^2COSM?L2 2 5©rtgB(C 
tt»2©75^2 2 6«$nTt^. 
[00 13] ±BH7© (1) . (2) \Z*Vfz&&m 

mmxit. y^xvcvDfetCcto, ^*i^n©w«g& 

^-*nco-> u 3 >8SMt©#ffiji3si^t&*iss*fc^ 
icy*— ^fg^-rs. 

[0 0 14] iifc. »EH7C«fcoTBlMLfc#«jt© 
*&g^K<gtii«^fc©fc«&©#&l6^<h LT, «*tf 

itisitt*^ 2 . 7 ©# u 7 u -;h-t-;hr*jb i^fc 
isvn>mm<»tiMnmt4. 2x$>%tz#>. 
&mnmm&m\<*iz$hm&i") ? >mmiz^K>w>r 
z>. *<Dfztt>. *n?n<DmB<Di£mz$>&.z>rf. mm 
ffl&miii/t) a ymmtz&tttzmomxbitmnm 

«3. O^iiTLSp. £©J;3»C, £|ftj|ffl&**> 
[0 0 15] 

mm&m&i-rzrzifxDmm] *%wiz, ±mmmzm 
&?zfz&\zu2nrzmmimmt*<Dmmjj&&&zt 

[0 0 16] flMMfilMKtt. WtSt&Bflflt, £©i»& 
#«8 a t X£JLfc2 5 a t %&TFi:t£?X^Z>b<DX$> 

[0017] ±$mmmmmxit, mm&®m±.\z\m 
*^tsi'Vn>mm$Wf8Li*tix^z>z\t.fr<b, mm 

ig^xy^>^x^cof^ffl*wr5. 
tt^U3>*fla)ttt, ^coM+i-^a^s a t%«± 

2 5 a t xet"F-&SnT>r»*J14:*»6. JtK«sp*«K* 

«2. o~3. osflet^s. Ltzifi-DX. rntmmm 

3. OKTtAt). «««*Ja:tt«klKA««ric$nTV» 

[0 0 18] fc*. ^Sr^tTS/'Jn^ftJIt+OK* 
®^*a««2 5 a t X*ieit*«J:3tt«!8tttS4:. 

ttH*»3fi**. »HR3)I©^W**«3 0 a t X£jBA* 

co*S*, Ti*6co*^*fe^l^<h^il^«>x-y5 1 >if4#tt^ 
«-r*t>©tft0. *«^Hcox-v^>^X^<!:L 

mm*(D0im(D<£mm&8 a t %^tiii^<»:, k*« 



(4) 
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co o 1 9] mn&m<a9m%mit. mm±\z&m& 
->u n >mm&m>mz&z>Tim-?2>im££ffiz. 

&mm&8 a t %W±2 5 a t %&LT£ti&*.5iZf$lgL 

[0020] ±.mumsmm<DM7&j5&T-\z. m®$m 

#8 a t %£Lh2 5 a t X£tT£fc*J:3KK*££tr 
>&<t$l©ttti§«3s«-> U n >BMU*©*t>«t«J: 0 fcfi 

<&o, mz.\S2. o~3. oeatft*. 

[0021] ¥m#&mt> tmm<D>j>tsi< £*>-& 
mmmmmt. z\ <D^mmmm±\zm^tz^m^ 

ft**8 a t %£U2 5 a t S6E*T£fcoT«r>-5t>©T* 
[0 0 2 2] ±tB¥«&i£«T«. t&IMR©4>ft< tt> 

^©Sffl^Slfci. «£*oW««W«±tR 
4. 2) £«JIL£t>©ck91fc§§ttiW£^&©£& 

>Wttl«W63F««*ff*ftV»->U 3 >BMfc«t«fc 0 *> 
Jt8§*#!W£^*>©£fc*j&»e>T*.5. 

[0 0 2 3] S6{cR**'&trS/Ua>»<bBttt. ^© 
K>t>£RMft*8 a t %£U:2 5 a t %£TF#3:ttT^ 
3;i<hfr<B>> ■*•©£»«*«&*©•&£■*£.£<&**, #J 
A«2. 0-3. Oggi&S. #««6^©Jt 
fi§tt*ttffi#3. OetTife-sT^*. UfcibT, * 

^n^. *■©&©, tmmmsmm&mmmm^mmm 
sft. «^esa^©¥«^gB©tt^©(S]±^H^ 



[0024] ifc. *«^ji^x^5 1 >^-rs^ic > 

&*©-?, {mnm{kt>mti.t>n?>z\ titter. 
[0025] *mftmw<Dmmjjmit, mwi±\zmmm 
mm* fm-tzx.mil. itnmmsmmi.izmmz'Sts 

-> U 3 >»fld«*aflfj*K«k o -oeji-t sis t A. 

w«soG»aat*»ffiixT»ia'rs. 

U3>»ftJ)l©il*©lft*«*«8 at%tti25at% 
[0 0 2 6] ±ffi¥^#:^a©Mit^i*Ttt, ^Tttlfilft 

fr*fc0«ttSj£ttQTOffi£A:9. *©-h 
Jj^P#lc77X^X/1y*f£ffi££ttfcV>©-C. Wfll 

U 3 >gtfbl8l£*ttl S OG»«**nr UT 

««*#&5'U3>mui>t'©Kai 

©SWBWu *r«SOG*»+©K**S'MS©»i6d: 
»(ciDPST*^S„ «A«^^;P3ttx^S©B# 

^^^T;i/+;i/a©*^$ijffliLTps-rs ' tmtuimv 

[0 0 2 7] Sfc. ^T«Bfi«R*Xy5 l >^rSIKC 

*n*xy^>^T^^tUTfflt»s;:t««nltt»r 
fcs. R**-&tr->U3>Kflsie©]K+©R*B 

#8 a t %JW±2 5 a t XHT£ttS£3Ctft£&St! > 

>»{bBt©Jt««4itt^U 3 >»ftJRCD*fe««t 0 feig 
<«C0, «A«3. Og^^fctt^n^Tt^CSo Lfe 

[0 0 2 8] 

ffiC«t>s*Jfi©»!8©-«*, 0 1 ©MHidafriBH 
[0 0 2 9] 01 IC^-T cfc 3 IC, S« 1 0 ±fCttW«tt 

7L\&\tmw$w 2. 7 5 ©# u 7 u -;px-x;wht» 

K-ft^C (1) TS^tlSfc©-e^0> CTASF L AR 
E (te*) , SiLK . VELOX (jftA 

-So 

[0 0 3 0] 

[fill] 



(5) 
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[0031] $ zizmmtmm 1 1 ±ic»4«**^tf-> 

•J =1 >»fcBt 1 2 ti, 8 a t %~ 2 5 a t J? 

3;L<til 0 a t %~2 0 a t %gg#tf d tfiitt 
tt»£#T3vU3>StffcJgre&D. 5fJL<tti*ft 

#J £ bT. KM20at %^*-it^«*^ 2 . 7 0 £ 

»c, 3tt*«Sg&|g|i l tiWK**tf^y 

[0 0 3 2] £fc±gSW«8*6&I£l 1 ltt, ±EI»WLfc 

#U7'j -;ux— r ;mt ciat $ n* c t < , ma 

->n*l*->#fi£#, x7D> (PTFE) . 7^7 
7Xf7D> (0f*& r7D>AF :ifiSA£) , 

b c Bm<D®m%m*z z t b*sm-e&z. 

[0 0 3 3] jfcfc, ^$^?fy'j3>iffil 2©R 

m<D$mm<Dimiz'z>\,*T. m2iz£K>mw-?2>o 02 

[0 0 3 4] 02©&*r*gp#T*TJ:5{~, KStS^tr 

l Jn>Sttl2(t B+roAEPT^Lfci^tc^co 
Mi(2 0at%) Tit^«^2. 7 0 

SJ^fcMWtft^T^sott, eyR*£tr->>j3>* 

fcKttifc8l*4Wilft3fc«>T&S. JtBHW5j&*3. 0 

«Tift*Ktt. JRC9ttKK:t>J:«A(. 4>ft 

ftp 8 a tX«±tt&KT*5. — R*&£tf5/U 

3 >StftBi 1 2 tffcttwwttRssr-rsctt. '>ft < t 

h»&m&2 5 a t XEJ[TTftW*ltfft&ftl>. 

[0035] ±.ummimmi 3th *r««&8*i8ti 1 

£**£tr-> U 3 >ttfcK 1 2 *«««Wtt*ftWr* c 

[0 0 3 6] «***tJ>'»j3>»Ulll 2te. 

««)|l4>lC0HRftaff8 a t X£l±2 5 a t %&CF<£3ift 
T i ^ £ , It SiQ^fa £> ^FMfe £ # * ft n -> 'J 



3>gHtJt=kD*>{£<ft9, #Jxtf2. 0~3. OSS 

3 >mm 1 2 ^t>-a-fcit^«^« 3 . 0 urFtft 

0, ffii§«3Sft*a/f IS&HSI 1 3<hft&o 
[0 0 3 7] ft&. mmZ'StSis U 3 >BMUR 1 2 *© 
K^©^*S*«2 5 a t XfcfflitaJ^fctttlfcft* 
t, K^^t?-> U 3 >aflJK 1 2 ttii«Wft£RjWIS 
Tb*«Wtt«*«3l*S. Wc«*©**rft&*3 0 a t 

itmi 2imm&)tii&mtfm<ts.Q. &mmte&n\zu 
>^*tt£W-r-5*>©£fto. *rt8*ftgugii l©Xy:F- 

*^OS/ U 3 >g?{tlg| 1 2 4«©K*©£**&* 8 a t % 

T. «**^tr-> u 3 >ftftgt 1 2 ©R^©#w*«. 
±IEift^Lfc«t5ft8 a t %~2 5 a t 36«D«Hlc8We 

[0 0 3 8] ±gBftJBf&ftIK 1 3«« ttTOiSKUr 
Mfc-TZo *-T. S« 1 0 ±J'W«*fe^Jl 1 1 ^J^. 
U 7 U — JUx-T-^mTJgfiK-r S. CO#U7U- 

fczmmMmz&Vfsmh, f©t3oot:~4 5ot 

[0039] zrcmmmmmi 1 e^yjwwrasrtf 
±fe©j: ^ tc^^T^^-r* ^ 1 1> niffi 

Ttt***», 'fb^Maffi^g (J^T, CVDiH5. C 
VDtiChemical Vapor Deposition ©B§) fetioTfiK 
MLfc^, 3 0 013-4 5 0t©+a7^TMb 

7tLT, ^^^7^Dy5 : -> (C 4 F 8 ) t>L<« 
f h77MDlfU> (C 2 F 4 ) SfflK 
[6]±$ii-*7ci*fC7-fe5 1 l/> (C 2 H 2 ) *>L-<teX^ 
lx> (C 2 H 4 ) £g-&-TS. -»CVD^#tL 
Ttt. 7*7XV/W-*5 0 0W, ^"^iS'^^Py^ 
> (C 4 F g ) $r 1 0 0 s c cm, X^l^> (C 
2 H 4 ) S2 0 0 sccm, fiaKSH^,©ffi*^ 2 7 P 
a~6 6 7 P a. 1 5 0*0-3 5 0"CICR£ 

[0040] ^-©^. ±fB*^jfegyii i±(cr?i^# 

«t LT«, 3 0 0 0 r pmT'l§]i|teLT^-2>g 
SI 0©*^l6ig^l l±{C*"SISOG (Spin on glas 

s ) *«*»nFu »^*ic«fco«rFLfc*iisoGjfi 
»s*iSKji£»f. Br3eoBwow»soG«i*iaai)t-r 

1 5 0^-2 0 0'CT^-^>^5:ffofc 
3 5 0t~4 5 0tT3 0»~mnggO+a7 

*ff3. ^©^*, ££i o<DG®immi i±tzmm 



U =i >mm 1 2 tfm&znzo ±isw$ s o 

G^iSStLT. «Atffl:*5£ (2) fC:S;**l&J;5& 
MSQ (^^;i/->;Hr7>^^+-9-> : Methyl Silsesqui 
oxane ) £ffl(^-2>,, 

[0 04 1] 

[it 2] 

0 CH, 

1 I 3 

-S i -O-S i -O- (2) 

I I 
O CH 3 

[0042] ±fB^^^^tr-> u 3 >gtft®i 1 2 v>m.m 

->Un>^bmi 2 0M4'0^a^8 a t %£U2 5 
M©i -y^ > ^vx ^ J; 5 ^iWWi «v ^ 

>?¥f\±znL^itmnm&3. ourFtft-sjc-pK 
[0043] ±Bmjmm»awscm-e\*. mmm 

m 1 1 itKiSttJy U =i >®?<bH 1 2 K A 

©f, WMfifMKl l©3?Mtel£i8IKJ;£^*-v£g 

[0 044] ^5R*^tr>''j3>»USl 2©g| 

8 a t %ULL2 5 a t %UT£UZ>£oiz 

3l£^ir-> U a >gtffcH l 2 ©Jti§*$«-> U 3 >$fc 
lt©**>*tJ:9t>«<fcO. ^J^.tf3. 0gg?<h&-s„ 

[0 0 4 5] m3<D (1) K*fJ:3K:, WBHll:«t 

oTi»BjLfc«Hifii^i 3nmskMizm^tsnx^x 

***tT'>'j3>»<bB!l 2<h*^^2.«@*6i^l 3 
[0 0 4 6] 03® (2) IC^-r=t5fC, 8UI«t 

itvmn-mztffim&mm 1 3^fiE$nx^Tt) 

«tlr». HiBTtt. ^bMl 4±IC, *^$&i^i l<h^ 
l?i£^fr->'J 3 >&{fcH 1 2 <h^£&S«U«egiy@| 1 3 
tiWtfLZn* t££>\Z*r<D±\z7yX^CVDm{Umi 5 
#J£fi££n-0£.5*SJIIg|l 6£3/Hcf«iL;fcl§"&£^ 




#§§2001-44191 



Lfeo ffimmi 6&2MizMrfLLX : b. ifc4l 

[0 0 4 7] ±IE«Ji«6&l8l 1 3it, «ittf, fKKM* 

#4. 2) ICttLT. 2. 8KTKS;5i:tSlitBLT 

l j3>fMi 2lc-tfiD**«#»A*t, *B»JtlNI 
*tt, 3. 0aTKflHB»*fc*n*J:fc**J»WJ4 

[0 0 4 8] #«c|£iii£^itr-> u □ >m{fcS£©)&iSt£ffi 

T, ^^tfy'Ja>M^y7X-7CVD (CV 
DfJChemical Vapor Deposition fitcj;-? 

[0 0 4 9] *58WO*W©»JlTW:, SKI 0±KW 

Atf 3 0 0 0 r pnn?@<E?-«>*K 1 o <Dmw^m 1 
l±fC. SOG (SOGteSpin On Glass <DWtX$>%>) 
ttSiTFU @*5t«t*Jt'C.'>*K:«fc»)*TU&SOG» 
**1ttfittRl l±©£BHO£tf. SOGHiSMT 
So ^-*>^> *i7£rroT. ft**£tr 

i>U3>Wbill 2 5Mlfc. «*tf, ±IB^-+> 
^fctl 5 0"C~2 0 OtTfT^. ±IB*:x7tt3 5 0*C 
~4 5 0*CT3 0#~6 O^IBff 5. 
[0 0 5 0] ^tc, immtLX. U 3 > 

ffim&zf^x-vcvDmz&Qf&mLtc. ^oimmtk 

<bM^MT«.^f'ffl^-5J!i^X<D ; &y->7> (S i 

h 4 ) t-mit-^m (n 2 o> (n 2 ) tci 

^> (c 2 h 6 ) fix*bU7LZ>z\£\z&r), vim^ts 

(C 2 H 6 ) #X<Z>SJn»CJ;D$iJ$PLfc. figM 
d7DS/17-«3 5 0W, S^-y-tr^O 

ias«4 o ortcMLfc. 

[0 0 5 1] ±8B7 P 7XVC VDffiC«t*«**$tt-> 

[0 0 5 2] ^{c, w^^a^ (^^.tf7U-;n-r 



(7) 



#112001-44191 



fc. -t©te**H4K«kO«Wr-5. 0Tte. MMttfcX 

3>*fcBS©g|»£iSU 0 ©&«#*«*&&!£.!:©# 

[0 0 5 3] H4fC*-r«t3lC. ^XvCVDftlri 
OriaKUfc->Ua>Wbit (H+DWT^-r: P-S i 
O) tt. «-«ttWK4:©^iSlC2i-^<Ht*, Xy7>tf 

*crs/ y ^ >^tM (04OEPT3tr : c - s i O) 

Ht^ifSWktta:^. cm*. wtttTjtt, Tite©w$& 

«fcy t>/h£<fcofc. 

[0 0 5 4] &k. *few<D¥m#mw\z&t>z>nm<D 

*. 0 5© (1) Ttt, ±f3f»JIiS6i8*Bll 3£i§?i?©J! 
P B 1^iUKt'ffl^fc¥^^«©«iS^^L« 05© 

(2) Ttt. ±mAmimmi 3&mmr$i5£zmmm 

B©«ig*^-To 
[0 0 5 5] 05© (1) {Z*TJ:3(3, m&20±\Z 

%\omm2 ljwwtsn. ^-©£gi©gBg§i2 l&m? 

^©±Kfg 1 v U n >fcflsfflt 3 2 jWBj£S 

nT»r»s. *io«#t*tjs/u=i>»flai3 2 3&»6jB 
i (D^mmm 3 1 kss 1 ©ib^ 2 1 ica-r 1 ©& 
g^?L2 2 jwwssn. -t©se 1 ©saaa 2 2 ©rt«ctt 

Sgl©^:72 3/^>^Xx>£il©i^TJ£fi££*l 
TU-5, 

[0 0 5 6] 5 Sfc, mi ©K?it£^if -> 'J 3 >KftJR 

3 2±jctt. »2©bs»2 4*«}gj*$n. ^©m2©sa 

^2 4&«5tt£££2©««MttUlt3 3«Snt 

3 4*t»riESnT^»S. Sg2©>-y 3>SHfcS|3 4fr«E> 
Jl 2 ©$ffi|&RIK 3 3 fcSS 2 ©SB^ 2 4 tCii-T^lg 2 © 
Sii?L2 5jWMESn, -f-©£2©fiH*?L2 5©rt»K 

[0 0 5 7] ±IB05© (1) (3<t0UiBJLfc«^©SB 
«(KB**-rSiMMH!i«Ttt. MM&fMKrt*. «1© 
WtS^H 3 1iSl ©KJtiS'StrS' 'J =i >KftH 3 2 
£#>&ttSfMM&tHK. *5ctt/m2©Wfil*fega»3 3i 



m 2 ©g^^tf -> 'J a >K{tffil 3 4 &tt«8UM 

mmm<n^mm^^m^) n >mm utmnm= 

[0058] t?* y . -> y a >m<mitmm^tsz\ t 
iz «t y jtRwtertf s*H&a*&5fc«>. ±aeisi**^ 

n >*fuK «t y t> ttmnrntm u t>© t & **» s t& 

S6CK**^«t->U3>Mfld«tt, *©K4 , KK 
a t %&Lt2 5 a t XfiTP&StlTUSSlta* 

o~3. og&tft-s. &tz, mmmmmwttmnmt 
3. otrFtfco, <E0t«4%&|jMfima^3tt 
n, «^em®M^©¥#^B©tttg©ifi]±^0^n 

[0 0 5 9] Sfc, *ttttfitWi*Xy^>^*IRK, 

KWbfc«k5K. «)l^ig^©Jt^S$«3. OJ^Tt 

[0 0 6 0] 05© (2) (c^-r«t-5fc. m&4 
0 ±{C^ 1 ©Wa*6i^ 5 1 tfiJ&f&ZtiXKX, S 6 tc 

^©±tcm i ©^^^^tf-> y 3 >H{tiBS 5 2 *tjgj«s 
nrv»*. ^ i ©Ki^ y 'J n >i« 5 2 1 
©w^misyi 5 1 in** 1 ©«4 1 *«»jssn, ^©rt 

«lC«l©EIB4 2**»|jEanT^*. ±fB^l©K^ 
«*tf->U3>WbH5 2±fctt»l©iM4 2*B5 

m 2 ©WSI^M 5 3, SB 2 <z>£« ^^tr -> y 3 >Rft: 

m5 4. M3©^^M5 5, g3 0>K*e-fr*3'U 
3>KfldK5 63WBk:«Mi*nTV»6. 

[0 0 6 1] ±E» 2 ©K**-&tr -> U 3 >K1UR 5 4 
tJg2©*«Bfi«W!t5 3tCtt. Il©Et4 2tcS-T 
•5S1CDMNE7L4 3«t»JE£dn. *©*1©««HL4 3 
©^i:iiHio^7^4 4«snTW 0 g§3© 

^3g^^o-> y 3 >mbK 5 6t^3 (D^mamm 5 5 
<h»c«. i62©*4 5*«»j«$n. ^©rtapfcmi©^ 

5^4 4f3fiN*rS»2©IB«4 6«$nt^5. 

[0 0 6 2] ^^IC, 83©fc**£tr->U3>|MttH 
5 6±fCtt. ^2©gE^4 4^S^, ^4©WSI*&^ 

5 7 <tm 4 ©^^^^o-> y 3 >^<tj« 5 8 Lam\zm 

■StiTV>*. ^©«4©K**$tt5'ya>B6fla!l5 
8t«4©^r««WJ|5 7i:K:tt. £fS2«DEtft4 4fcMI 
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[0 0 6 3] ±12050 (2) \Z£<om.WVfzffil$.(D& 

ozmiimm situ ©«**$«*-> u ^ >bmuk 5 

2£;5>SfcS«Jil&&l8&, £J;tfS?S3©W&!fo§tBl5 5 
tjg 3 OR**^tt>' U 3 >mm 5 6 ^6ft«ttJ| 

«i*6i^ 5 3 hW, 2 ©ISlSl U 3 >Kfcg| 54i 

*^*:S«S«6&1K. £J:tfSg4©«S6iitIgl5 7 £i& 
4©«#*^0->U3>WUIl5 8t*»6**«lilMi 

gS^HP^^Htfclc, fiE#©W*8*eigfcl8l±»c&3jiS¥© 
^*fi»*^S&v>->U3>K<bl» (Jt^§«¥=4. 2) 

[0 0 6 4] oSf), ^ij3>mu»ttis»**trct 

tr-> U 3 >B6flm^^©**^*rofc$£&^-> U 
3 >»fld« «fc D t> Jt l> t> © £ & -5 5 T * 
So S6tR**#«t5'«J=i>»fldett, •?■©«*£# 
*S£<8 a t %£l±2 5 a t xaTtinTV>4Ci*> 
6. *©Jt««*tt«*©<&W*fc«fcSJ&*. «iLtf2. 
0~3. om&tUZ>. Sfc, W«*6i^M©Jt^**« 

3. OttTtftO. ffiWtra»llilMt#qftl£3ft 

n, M^e»aM^©¥*#:Sfi©ttti©^±^He,n 

[0 0 6 5] mmmmm&x.y^>>/Tz>mz. 
-tn*»LT¥«#s«©»«RJcffl^Tt>, ±se 

ft*. 

[0066] x\z. *ftm<D*m»»ma>K&miz* 

feSSBKOtttt©— «*, B6©*W&#MS»rMBfc:«fco 

[0 0 6 7] 06{C*-r«t5^, *fi£J6MK (Bar* 
-f) S»«RLfca«6 0±KW«I6«R6 1 

*K*©»iaa«»c:«k 0 . -> U =i >®?l"fcK 6 2 

SM6 1 ttcE^«6 3£®/£T3. ifcHT, aS©fifc 

3©rtffitA*'J7^^;PB6 4««j£L^ft. 
«££9i!*flt6 4 ©««££«£«■*«!«>&&. * 
LTCMPfciO, S'U a >Kfl2R6 2±©jfc#fcE» 



#IiiA'iJ7^^JH»iLm 82^6 4©^ 
gPIIA*'JTy^JUB6 3^LTffi^JSffl*^75:-5m 

[0 0 6 8] ^J^«7 P 7XvCVDttl3=fc0, 
±8E» 1 ©S2^ 6 5 £S 5 tt«K±K-> U a >ftftK 6 
2 ±JC^{b-> U3>«6 6 

[0 0 6 9] ±B3Mt v U3>I66 ±C» 1 © 

*«3©&lgl8 1*, M^.«^'J7U-;PX-x;Hlg (it 

g§«>s=2. 75) -e»j*-r*. 3Sfc-€-©±K:a$i© 
&**-Str->'J a>»flai8 2 s»)JiT«. e©8 l © 
K**$tt">U3>»bl«8 2tt. m.tfft**8 a t 
%~ 2 5 a t SSgflfgttf t>©T* 0 . L < ttlKXe 
1 0 a t %~2 0 a t %g^tyt>©T&oT, CdT 
fi2 0 a t X©K*ft*«JS/"J 3>»ftBt (lfc«**= 
2. 7 0) TJMtLfc. 

[0 0 7 0] a«©U^hftftfiaBfcJ:0JS 
1 ©R**^tf > U =i >KfldR 8 2 ±lc U hfflC (0 

©E«6 5tCJt^-SSa»L*»l*-r-Bfc©©Hia/t^- 

> (H^m tus^HKiawaw*, ^©&, ^© 
<sts~> u n >mm 82tii ©*r«M&t*it 8i$x 7 

[0 0 7 1] Iffll7f>yTlt 

r*s-so->u zi>mim8 2 ^x-y5 i >^-rs^x 

y^>^v;**©ttMB**fcU ^10tiiii8 1 

sns. ^©^©, sgi©wti*Mi8 

-r^i^fctt. m i ©«**•&&-> u n >Kfbiii 8 2 *^*x 

[0 0 7 2] ±SB^ l ©|K**^tr-> U n >^{t 

jk 8 2 ±\zmmn 6 7 6«©i&trttiK(ciB 2 (Dmrntm 
i83^, ^j^.«^«j7'j-)Px-^;n^ («^tar, it 
mnm=2. 75) t^-t*. $&2<DGmm 

mmS 3±C*2©K**-&tJ->U3>Kfld«8 4*» 

Bg-r^o ^01 2 ffl^i^ti? -> u 3 >t « 8 4 u, 

m?M&im&8 a t %~~2 5 a t XSfK$tJfe©T* 
0. ^L<f« 1 0 a t %~2 0 a t XSlS^tr 
t)©TSoT. Z-Z\-X:\%2 0 a t %©^^tf->'Jn 

>»ndR ttmmm= 2 . 70) T^bfc. 

[0 0 7 3] #HT\ M©l/yX Ha*fi9Rfc«fcDJB 
2©^^t?>-U3>^bJg8 4±fCl/^Xhl« (0 

316 7 irig-rSBH^?i^fig-rs/i©©»MP/^-> 
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>yLT. mtmiG 7izm?2>m$m6 8 

-5. 

[0 0 7 4] Z<DXy^->i/Xit, l^vX hlli!2 0 
7f>^VXi7©^lfcL, gt2©»i!&gyg|8 3 

^x^^-r^im ran$fcx-y^>^nTi^* 

TSIgHcH Sf!2©&J}t£-£tr->iJ=I>8?{ttgl8 4#X 
f&j£-f S&ictt, fg l ©l£iSl£^tf->'J a >m\M8 2 

[0 0 7 5] ^©«. «*.fiXrty*U>iffc«fcD, ± 
7 £±EiBttflt6 8 ©SrtffiKAU 7**^ 

y * 'J >^K:«fc D*I*ii«UT->- RJ|«#j£Lfctfc. 

y Affile J; 0 . ±E»IB3fL 6 7 <h±|SE^ 

R.m&stsi' y =i >hmur 8 4 ±fc hmw&m&i*. 

[0 0 7 6] ^©&, CMPKioT, ±8316 2 ©ft* 
ij 3 >MfbK8 4 ±K»j5£3nfcjfc«-fc«* «fc 
^U7/^JH^iST5. cote, 

£*. ^©^ B»SI6 8®rt»C±E/tU7/^;P 
■ 6 9*^LTHW»6i6:*JB2C!)i!||7 O^USn. 

[0 0 7 7] ifcfc, R»Sttf>'Jn>iflai©I«^ 

[0 0 7 8] *"f. vif^hn>x-7^>ygB5ffl 

X«y^>^XfCC 4 F 8 (tt»*a*«WiLtf 1 2 
seem) tHtftHW 5 0 s c 

cm) £7)UJ> m&ffimtW7UZ2 0 0 s c cm) 

t&mi<\ fiwarty—zi. 6 0kw, 11**5. 3p 

a. S«®^*1 5 < Ct^LTX<y^>^i)PI*ffo 
tzo ■€■©«*, ^5l5©vU=l>^ba©X^5 L >^JPX 
■p#6nTHfcX»y5 1 >yaa=4 0 0 nm/M->U 

*«l/5©8 0nm/»i:^fc. £*itt, a&ifc5T 

[0079] ±mmm<D-??*bn>3Ly^>?mm : $: 



I&#©-#J<»:LTtt. Xy5 1 >^7.HC 4 Fg (ft 
*SSitfta<09Atf 7 seem) ±7frzS> (#U6«EB^M 
Atf2 0 0 sccm) £KiSt («IS«[fi«««Atf 3 s c 
cm) ^1*0/17—* 1. 6 0 kW, JE;*j£ 

5. 3 p a> s«fflfi*i stictsarr*. c©2rai& 

mzTX.yT>tf*ft 3 5 0 nm/iKDi? 

->U3>B?{fcil*Xy5 L >yjPI-rSi, -*©|R©Xy 
5 1 > ^jfgte 3 3 0 n m/»T* 0 . -> U 3 > 

^^©x-y^^gtttt^m^&tMitft^ 

[0 0 8 0] *tT. iJBH«fflVif*hD>iyf> 
10I*fr*.ttH;ELsfc. ^©iPl£#©-etJ<t l/TH 

xy^>^xjcc 4 f 8 (.§&mm/m*.ti7 s c c 

m) £7)Vzi> W&mmtm*.\*\ OOsccm) t 

&m m&ffim-t>mx.&i oosccm) t$m\ w 

10/V7— *1. 60kW, JE*£5. 3Pa, g^fig 

*i 5tcs»rrs. d©ioi^frfcTx^5 i >^*fi 1 

o fc*S*. 3 5 0 n m/#©X y ^ > {fm&ifl& *> tl 

[0 0 8 1] SiJ©iPI*#tLTtt, 2«&TOP¥ff¥ 
«S77X*TX-y5 1 >^«*ffl^, Xy^^tfXK 
C 4 F 8 (ftM»mii7sccm) iT;P3*> 

<#*&««a«w*.w:4 oosccm) tmm mt&mm 

^BlOsccm) tSrffll^, BJflnV— A/17— * 
1. 8 0 kW, RF;H7XA7-*1. 2 0kW, X 
•v^>^»B»©/£*£4. OP a. 3S1R»£*0 , C£ 

[0 0 8 2] ££SiJ©*PI^#£LTtt> VFIM^n 
hP>^Pl (EtTECRiUp, ECRfJElectron Cyc 
rotron Resonance©B§) ^^X^^y^-y^f^M^^ 
h\ X.y?>iWX\zC 4 Fg 5 s 

c cm) <h7;Uzf> (ft*&«E«3&«WAIil 0 0 s c c 
m) (ft«a«*««Atf 7 seem) iftJBK 

Wftiy— ^A7- *1. 5 0kW, RF/H7XA7- 
Xy^>^»H«©BE**l. OPa, 1 

[0 0 8 3] ±tejPI*ft«-^JT*D. ±IB^frtC|5g 

izznzz: titter. 

[0 0 8 4] ±ffi*ji*SBflD«ifi^j*1ftt. fg 1 ©f£ 
**^tf-> 'J 3 >»<tK 8 2(1 mi ©*<i*6i^M 8 1 

L, JB2©K**^tr5' , J3>»{U!t8 411 ^2©W 

mmmm8 3 &3Lyr>>/t[\i:?z>m\z^x? tvT<D 
m<D-ffltLxmz>z.ti)mmtts.-3x^z>o d©=tp 



# 

iCfgl. ?&2<Dmm&<a$S~'m>mkmS 2. 8 4*! 

^t^tt). ^n^n©B£©it^«¥#3. o^Tt 

[0 0 8 5] ±BE*»ffSfiTtt, ^2©E^6 9#Sf§ 

1 . m2 0W«l*e^8 1 . 8 3 lCft*nfcR**#ty 
->'j3>&{fc|g|8 2©±K»l«SnTV>*Ct*«, «§ig 
±C^iiS^T^5. £©Jai7D-fcXte, q&k<»-f 
7X7 C V D«fc«Tfcl 5 nT^-Sct 5 fttol^fe^ffl 
1>T. iOI&#©*£±fEfe«Lfc<£3ft&#<hLTfe 
SSLfc. £©cfc5ft«ire«. £l. ff§2©«S&^BI 
81. 8 3t»l, JB2©R**^«r->ga>i6<tK8 

2, 8 4*>&&&]||HH&IMft8 5 0JtK«*tt, ±T 
2. 7-2. 8©«»T*ritSnT*0, HBEHfW, 
ffiHara©H^tt^«^*> 3 . 0 ftBit* c 

[0 0 8 6] 

[?6BJ!©$>*] £U:. RHLfeJ^K^SfiW©^^ 
-> <J 3 >IMfcJKfi. -> U n >Kfld»«tiCK#*«tJ i £ 

ffi^e»SMtf©¥«#t£«©tt(tS©[6] 
[0 0 8 7] *f8M®aJilfi»«0«Jfi*}*t Jciatt, 

ft»**"DJt«|fl*3Wttt»BtT**C!>T, *tiK&HK£ 

iot. ¥»#*B©BIHM6ll*IK«^lg©7 
[0 0 8 8] *5801©¥*#£»fc:«fc*ltf. ^tttfiRIK 
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3>wt{mwz&tm&'£tsz.£\z£V), mmmo^m®) 

£^$&^«£*©->U n >${fcig©M&ftW*!ftt£#*. 

mnmi!>m^mmmm±\zmmM^&&-2tmm& 

{bH*x-y^>^v7.i7<i:tTffl^fcm. ft**^^ 

[0 0 8 9] *58W©*aH#8«©J8ii*ffiK:«kntt. 
l#K:75Xv**/*y*fl5fli£gttfcl,»©T. W«t*6i^ 

m©«®«fiaKic «ts^- 5?*@ars c 

X v 5 1 > S IB K X y > if V 7. * £ L T ffl H -5 H <t 

m 2 ] gas *-&tr->u n >mm<DfcmoysGm<Di& 

*fr*i©H*HT**. 

[a 3 ] *%Bj©wii$giabM^ffl ^rzmmi^rmm 
[04] >mmv>^v?->?mm<Dmm^fa& 

3 >BfldBt©«U»£©li«BT*5. 
[0 5 ] *BH©¥*#S«fc«to**ifi©»IB©--fcl 

£*-r«$j£#rai0T&3. 

[0 6] #»9!©¥ilM*^B©«ii#teK«to**M© 
»!8©-«**n»i»«lJsK»r®HT**. 
[0 7] ffijg£*T#[l&*J&[WS0T&-5. 
[ft^©ifc9l] 

l l-WttMHK. l 2-K***tr^ij3>Bflai. 

1 3 -aumiiK 



# 
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(51) Int. CI. 7 ^SUia^- 
C 0 8 L 83/04 
H0 1L 21/3065 

21/312 

21/768 

// C 0 8 J 7/00 3 0 7 



F I 
CO 8L 
HO 1 L 
CO 8 J 
HO 1 L 



83/04 
21/312 
7/00 
21/302 
21/90 



<#*) 
5 FO 5 8 



3 0 7 



F 
S 
Q 



m)m\m nam 

ydtKU&imit&M 6TS 7 #35^ V: 

(72)^S^# fijBg 

mMfESiUK^ffi/ll 6TB 7 #35-^ V: 



F^7— A(##) 4F006 AA18 AA31 AA39 AA42 AB39 
AB54 BA16 CA08 DA04 EA01 
EA05 

4F073 AA06 BA33 BA49 BA52 BB01 
CA49 DA01 DA05 

4J002 CP031 DA016 FD206 GQ05 

5F004 AA02 BA04 BA13 BA14 CA02 
CA03 CA04 DAOO DA23 DB03 
DB23 EA06 EB03 

5F033 J J 1 1 JJ32 MM01 PP15 PP27 
QQ09 QQ10 QQ13 QQ28 QQ48 
QQ49 RR04 RR06 RR12 RR20 
RR22 RR24 RR25 SSI 5 SS22 
TT04 WW04 XX24 XX25 

5F058 AA10 AD01 AD07 AD09 AE05 
AF04 AG01 AH01 AH02 



